Subsequently, assays,.have been developed -that detect ciulating afiglomerular basement membra"ne autoantibodies,.allowing rapid diagndsis a'nd monitoring of dease activity. 2 To study the effect of treatment on prognosis we reviewed the results of49 patients treated consecutively at this hospital since 1974 and compared these with the results of 59 of the 71 patients treated outside this hospital since 1980 for whom data were available from the survey. Forty one men and 30 women presented in the period 1980-4. Sixty nine patients were white, one was negroid, and one was Asian. The overall mean (range) age of these patients was 47-8 (17-75) years: mean age of men was 45 years and women 51 -6 years. The age distribution of these patients was as follows: two patients were aged 10-19 years, 14 aged 20-29, 10 aged 30-39, seven aged 40-49, 12 aged 50-59, 18 aged 60-69, and eight aged 70-79. The age distribution of the patients was thus bimodal with a peak in young adult life and a second peak in the 60 year old age group. The occupations of the patients were generally unremarkable, and only three patients had a history of possible exposure to inhaled hydrocarbons.
All patients had raised antiglomerular basement membrane antibody titres. There was a significant difference between antibody titres in patients who were not dependent on dialysis (n= 19) with plasma creatinine concentrations greater and less than 500 [tmol/l (5-7 mg/100 ml) (MannWhitney U test, p<0-01; fig 1) . The antibody titre correlated best with the plasma creatinine concentration at presentation in these patients (Spearman rank correlation coefficient, r,=0 6088, p<002) and did not correlate with plasma creatinine concentration at presentation in patients who required dialysis.
Histology was examined in 62 renal biopsy specimens and material from necropsy for one patient. Proliferative changes were noted in 59 biopsy Conversion: SI to traditional units-Plasma creatinine: 1 ,tmol/l -0 01 mg/100 ml. ruary, seven in March, 10 Conversion: SI to traditional units-Plasma creatinine: 1 smol/1-001 mg/100 ml.
exchange. Eight patients in group 1, however, received no immunosuppressive treatment or plasma exchange. Patients were subdivided depending on whether they received a full course of treatment. The definition of full treatment was based on our hospital's treatment regimen at the time of this study, as described elsewhere.7 Briefly, full treatment comprised cyclophosphamide 3 mg/kg body weight/day (rounded down to the nearest 50 mg) for a total of eight weeks or at least until circulating autoantibody cleared, provided that the white cell count remained above 3 -5 x 109/1 and there was no overt infection. Patients less than 55 years also received azathioprine 1 mg/kg body weight/day. Prednisolone treatment was started at 60 mg/day and gradually reduced. In addition, at least 14 daily four litre exchanges for plasma protein fraction were given, more if antibody concentrations were still raised after these two weeks.
In all but one of the 30 patients who received full treatment circulating antiglomerular basement membrane antibodies cleared within eight weeks, irrespective of the initial antibody titre. Figure 2 shows infection, but the converse was true in group 2. These differences may reflect the older mean age of patients in group 1 and the larger number of patients with lung haemorrhage in group 2.
Discussion
Over a four year period from June 1980 to June 1984 the diagnosis ofantiglomerular basement membrane antibody mediated nephritis was confirmed in 83 patients whose serum samples were sent to our laboratory to be assayed for antiglomerular basement membrane autoantibodies, an incidence of roughly 20 cases each year. This is almost certainly an underestimate as the diagnosis in some patients may have been entirely based on the results of immunofluorescence studies of renal tissue without recourse to the serum assay. Furthermore, the diagnosis may have been overlooked in other patients with mild disease manifested by urinary abnormalities alone in whom renal biopsies may not have been performed. Obviously the detection rate of the disease in such instances will vary between centres depending on the criteria used to decide when to perform renal biopsies in patients with acute glomerulonephritis. The measurement of circulating antiglomerular basement membrane antibodies using a rapid radioimmunoassay3
I not only allows prompt diagnosis but also allows antibody concentrations to be monitored and treatment adjusted accordingly-for example, plasma exchange may be safely withdrawn when antibody concentrations reach a baseline and continued monitoring allows plasma exchange to be reintroducedifrebound occurs. Confirmation of the absence of circulating antiglomerular basement membrane antibodies before renal transplantatio-n reduces the likelihood of recurrence of the disease within the graft. Interestingly, antibody concentrations have been found to correlate with presenting plasma creatinine concentrations in patients who are not dependent on dialysis, supporting their pathological role.8 Later in the disease, as judged by the need for dialysis, there is no correlation between antibody concentrations and renal function perhaps because other factors such as amplification of injury to tissues by infection and overload of fluid may come into play. 9 The diagnostic adjunct to the radioimmunoassay is direct inmmunofluorescence of renal tissue, which detects the linear deposition of immunoglobulin, predominandy IgG, along the glomerular basement membrane and tubular basement membrane. In our patients studied since 1980 linear IgG was detected in all but three, one ofwhom had linear IgM with C3, one had linear IgA with C3, and the other had linear C3 alone. Interestingly, these three patients had raised circulating concentrations of antiglomerular basement membrane antibodies of the IgG class. In the patient with deposition of linear IgA circulating antiglomerular basement membrane antibodies of the IgA class were also detected (C Bowman, unpublished results). Deposition of the IgA class alone has been noted once previously.'0 The immunoglobulin deposits were accompanied by complement components in about half the cases, suggesting a role for activation of the classical pathway in these patients.
The classical picture of antiglomerular basement membrane antibody mediated nephritis portrays a young man with Goodpasture's syndrome. In the 1973 series reported by Wilson and Dixon 32 patients had Goodpasture's syndrome and 21 patients had glomerulonephritis alone with more men than women in both groups." In a later series the sex ratio of patients with glomerulonephritis alone was more nearly equal, and most women in this group were in their 50s and 60s." This later series resembles our own experience more closely, but we found a laiger proportion of patients (half) presenting witlh glomerulonephritis alone. The classical picture ofthe young manwith lung haemorrhageappears to be complemented by a group of elderly women presenting with glomerulonephritis alone. The -apparent pattern of disease has been and remins affected by such variables as-criteria used for diagnosis of-lung haemorrhage, availability of the serum-assay for antiglomerular baXement-membrane antibodies, and-the readin}ess of doctors to perform renal biopsies.
The mean time to clearance ofautoatbdyin untreated patients has previous.ly been reported as 14 months.'> That antibody generally persists longer than two months is shown by data from our untreated patients in whom it persisted for an average of 11 months (Flores etaI, manuscriptinpreparation). Measurementofcirculating antibody concentrations in both the postal survey group and our hospitalcohortindicatedthatintensivetreatmentwithprednisolone, cytotoxics, and plasma exchange controls autoantibody production within eight weeks. Such immunosuppressive treatment also improves the outlook fQr renal function compared with historical controls. Thus in the 1973 series of Wilson and Dixon 13.2% of patients wrho were not dependent on dialysis at presentation recovered or maintained renal function" compared with 33% of patients in group 1 and 71% in group 2 in this study. Notably none of the patients who were dependent on dialysis at presentation recovered renal function even if they received full treatment.
Oligoanuric patients, however, may occasionally recover'3; we know ofa 75 year old patient who presented with a plasma creatinine concentration of 1000 iimol/l (11-3 mg/100 ml) and was dependent on dialysis (renal biopsy was not performed) who recovered sufficient renal function to remain independent of dialysis (F P Marsh, personal communication). Nevertheless, our present policy is to withhold potentially toxic treatment from patients dependent on dialysis-unless their disease is accompanied by lung haemorrhage or early transplantation is required. Conversely, early diagnosis is mandatory if treatment is to conserve effectively renal function. The mechanisms underlying the development of antiglomerular basement membrane antibodies await elucidation. Susceptibility to disease, however, appears to be conferred by possession ofthe HLA antigen DR2. 14 Other factors that have been suggested to initiate the production of antibodies include influenza virus'5 and exposure to volatile hydrocarbons.'6 Smoking may exacerbate injury to tissues in the lungs ofpatients with circulating autoantibody.' The notable seasonal variation that we noted suggests that certain viral infections may be important in either promoting formation of antibody or initiating injury to tissues.
In conclusion, we think that early diagnosis, intensive treatment, and the ability to tailor treatment to concentrations of pathogenic autoantibody have led to a substantial improvement in the prognosis of this previously rapidly fatal disease.
